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INTHQDUCTIOK 
For centuries organic materials have supplied the 
Farmers with the means of Increasing fertility of soils. This 
has received considerable attention and the literature Govern¬ 
ing the work done is voluminous. It has been well established 
and accepted for many years that organic matter supplied as 
vegetative material has a decidedly beneficial effect on soils 
both physically sad chemically. 
The approach to this problem was influenced by the popu¬ 
lar belief that base exchange and pH phenomenon are adequate 
indications of a soil's potentialities for supporting plant 
growth. She study of base exchange in soils Is far from being 
a new idea but its use in m king recommendations for soil amend¬ 
ments is becoming increasingly popular. The pH value Is indica¬ 
tive of the chemical soil condition and Is commonly made use 
of in the soil management program. It is not the intention 
to infer that base exchange and pH determinations are the only 
methods. Sufficient work has been done to suggest that the 
approach might le d to results of value to agricultural prac¬ 
tices. 
In innumerable instances farmers are desirous of im¬ 
proving soils showing low potentialities for the support of 
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plant growth as indicated by the base exchange capacity and 
pH value. 
The soil selected for this study represents a rather 
unusual type perhaps due to the depth from which it was 
taken (fifteen feet below the surface). It was observed 
that it possessed a high degree of plasticity and becomes 
sticky when wet. It also showed signs of poor aeration and 
very poor physical properties in general for agricultural 
purposes. From chemical analysis made, the chemical 
properties as indicated by the low base exchange capacity and 
high pH value were comparatively no better than thfe physical 
state but it is not uncommon to find farmers who attempt to 
utilize soils of low potentialities to support plant growth. 
With an increase in population and the decrease in productive 
land per capita the demand for soils of such a nature to be 
brought into production is evident. Therefore it was v/ith 
this in mind that the vegetative materials were selected 
with a view to finding some assistance in improving the 
potentialities of poor soils by the choice of a common 
vegetative material. 
LITERATURE REVIEW 
Though the 3£udy under review Is confined to base 
exchange and pH, the literature reviewed is being placed 
under separate headings as Base exchange and pH* 
This is done mainly for convenience wore so than for 
conveying the idea that they are being treated separately. 
Base Exchange 
By experimenting with citrus soils using pertain 
hinds of organic materials n raely green manure, stable manure 
and their extracts, Jensen (6) obtained an increase In the 
solubility of Ca, Mg, iron and phosphoric acid. 
The conclusions derived are that the inorganic salts 
contained in the organic substances are partially responsible fo 
for the increase in the solubility. It is also due in part 
to the sol ent action of the soluble organic compounds formed 
during organic decomposition* 
The response in growth noticed in citrus trees, he 
thought, might be due to the additional organic or inorganic 
constituents or most likely the indirect action of the org&nlo 
# 
solution on the soil or the soil flora* 
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Hsing or anic materials such as cornstalks, straw 
of small grains, clover, soybean straw, second growth of 
clover and legume green manure crops grown for the purpose 
De Turk (4) came to the conclusion that non-legume crop 
residues including cornstalks and the straw of small grains 
decompose fairly rapidly when incorporated in well drained 
soils. 
The gains derived in the form of increased crop yields 
are most likely due to the benefits accompanying the 
decomposition of aotive organic matter, more so than the 
mass of residual organic matter persisting in the soil. 
It is suggested by Kerr (ll) that organic matter 
possesses a high base exchange capaolty. As a result of 
his work with a Carrington silt loam, A Colby silt loam and 
Waukesha silt loam containing varying amounts of organic 
matter, he noted that the organic matter made up a great 
portion of the exchange oomplex and this was attributed to 
the colloidal nature of the organic matter. His results 
showed that degree rather than kind is the contributing 
factor in the difference between the chemical behavior of 
materials in the colloidal state and those in true solution. 
Through an investigation in an effort to account for 
the greater exchange capaolty of ligno humate as compared 
6~ 
to lignin KoOeorge (15) found that the evidence indicated 
that the exchange capacity of lignin increases as the or¬ 
ganic fraction of the soil proceeded through successive 
stages of decomposition* He therefore, suggests that 
/ 
since lignin and lignin like bodies are present in practi¬ 
cally all plants, raw pi nt materials should possess the 
properties of base exchange in its natural state and before 
its incorporation with the soil. He further states that a 
definite relationship existed between the organic carbon 
contents of soils and their exchange capacity* 
Lignin being high in nitrogen as suggested by Herkle 
(16) it showed a higher rat© of decomposition than straws 
and litters which are low in nitrogen and is of the opinion 
that nitrogen influences decomposition* This would indicate 
that the choice of green manure is Important in oases where 
animal manures are not available* He further states that 
commercial fertilisers appear to be also oapable of acting 
on soil humus decomposing it rapidly and that they do not 
have the same influence on crude organic matter from various 
sources* 
As stated by Albrecht (1) soil organic matter may be 
both positive and negative in its effeot. The carbonaceous 
vegetation which has a wide siHda-calclum ratio and low 
6- 
content of other nutrients derived from soils has a negative 
action on the lone fixing or removing them from the access 
of plant growth. Leguminous vegetation has a positive ef¬ 
fect and may even mobilise Iona for bette ' plant growth* 
By saturating clay taken from the heavy layer of the 
Putnam silt loam with Li, Ha, K, Mg and Ca to different de¬ 
grees B»ver (2) obtained results which led to his suggesting 
that the physio-ohemioal behavior of the clay appear to be 
a function of the active ions on the surface of the colloids. 
Bunnewald (5) showed that organic matter participates 
in the nature of the soil on which it is grown or produced, 
and when any such organic matter is brought into solution, 
by the solvent action of water it exerts varying effects on 
soils by transporting materials dissolved from it. Bata 
showing that a Dickinson fine sandy loam increased in Its 
base exchange capacity when treated with various types of 
organic matter were collected by Millar and Brown (16). 
They also found that the difference obtained by the use of 
cane millet, sudan grass, hemp and com stalks was apparently 
very small* 
Those treated with oat straw, red clover, flax, alfal¬ 
fa, sweet clover and soybeans were higher and more variable 
than the above mentioned treatments* They pointed out that 
7- 
the data carried an interesting point by showing that the 
soils treated with crop residues having a high nitrogen 
content had a higher base exohan e capacity than those treated 
with materials having a low nitroen content. 
It was found by MoGeorge (13) that Lignin from corn 
cobs, lignin and ligno hemlcellulose from soils, and snythetio 
humus all showed an exchange oapaoity of ohemically equivalent 
proportions. He came to the conclusion that the exchange 
capacity of highly organic soils is approximately a minor 
function of the percentage of carbon in the soil. 
In a study of the relationship of organic matter to 
certain physical properties of soils, made by Baver (3) it 
was found that organic matter constitutes a large portion of 
the exchange oomplex of surface soils. He suggested that the 
absorptive capacity for cations due to organic matter varied 
from 30 to 60 per cent. Organic matter of mineral soils as 
reported by Mitchell (19) is responsible for a large proportion 
of the base exchange capacity, ranging from 4l to 65 per cent 
of the total in the soil. Organic matter of different soils 
have marked differences in their base exchange capacity. 
The base exchange of various materials was determined 
by Mullar (2), He found that oak leaves gave 0,95 m. 
base exchange per gr, dry weight, rye strain 0,12 and 
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woodshavings 0.00. These determinations suggest that the 
ease of decomposition of these materials and base exchange 
are somewhat correlated. The results of the experiment 
showed that natural organio materials of various kind have 
a high base exchange capacity. Straw and manure when 
deooraposed by natural processes Increase in their base exchange. 
It was found by Tenney and Waksman (20) that the 
rapidity and nature of decomposition or plant residues under 
aerobic conditions depend for a great part or primarily u >on 
the ch>raical composition of the plant materials. In their 
study of the decomposition of corn stalks, rye straw, oak 
leaves, and alfalfa plants they obtained results which are 
summarized as follows: (l) The nature and rapidity of 
decomposition of different plant materials are markedly 
influenced by their chemical composition provided the 
conditions for decomposition a^e the same. (2) The addition 
of available inorganic nitrogen salts hasten the decomposition 
of celluloses and hemlcelluloses. 
Kelley (8) suggests that owing to the power of NH4 
to replace the natural bases, it is rapidly absorbed by soil 
but it gradually passes baok into solution due to the action 
of H ions. By the intervention of nitrification, the ammonia 
does not remain in the form of a oation for v^ry long but it 
9- 
goes from NH^ the cation to the anion (NQ^). Therefore 
nitrates may remain in solution so long as it is not ab¬ 
sorbed by plants or converted into other forms by microbio¬ 
logical processes even though ammonia is absorbed easily by 
base exchange* 
No correlation was found by Millar, Smith and Brawn 
(17) itflth the base exchange oapaoity of different matured 
plants, while the nitrogen content showed a correlation of 
appreciable significance. They suggested that the faot that 
plant materials lnoreased in exchange oapaoity much mare than 
they decreased in weight or Increased in lignin content was 
sufficient to assume that the portion of the organic matter 
responsible for the base exchange oapaoity were changed 
qualitatively during decomposition. One of the sl&ilfloent 
features of their findings was that the legumes had a higher 
base exchange oapaoity at the beginning and during the first 
stages of decomposition than the non-legumes. 
This feature may be interpreted to mean that th© rapid 
initial decomposition along with the high values given for 
their base exchange oapaoity should have some points in 
favour of legumes in their use for the retention of liberated 
cations in s 11s. The result of this work was summarised 
to show that the base exchange capacity of 12 plant materials 
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was significantly correlated with their lignin contents 
and highly correlated with their nitrogen contents, matured 
plant materials differ in their base exchange capacity. 
In a green house experiment to determine the relative 
value of several types of organic matter In modifying soils 
for the '‘owth of bent grass, Sprague and Marrero (26) used 
well rotted staple manure, 3pent mushroom soil from mushroom 
houses in Pennsylvania, raw peat from Co go, Michigan, 
cultivated peat from Newton, New Jersey and granulated peat 
moss from Europe. 
It was shown that other types of organic matter may 
be used in place of barnyard manure x*ith satisfactory 
results if the nutrient deficiencies are corrected by the 
additions of fertilizers. 
The choice of the most desirable types of organic 
matter depends on the properties of the material itself and 
the nature of the soil with which it is mixed. It was also 
shown that three different classes of soils were markedly 
improved for plant-growth by the lncorporatlon of various 
types of organic materials, ^he improvement obtained from 
organic additions was largely due to changes in the nutrients 
supplied. The slower the rate of decomposition the longer 
will the improvement of the 8011*3 physical conditions 
persist after incorporation of the organic materials. 
11- 
Keen (7) suggests that or anic manures which may 
be In the form of crop residues such as stubbles, farmyard 
and other organic manures, animal excreta, etc., vary 
widely in composition in various stages of decay and 
degradation under the action of chemical and blochomioal 
agencies. 
In order to have an insight of the complexity of 
the changes which result when or -anic matter is added to 
the soil and also to learn the characteristics of the 
residual substances which resist decom position by micro¬ 
organisms, Waksman and Tenney (31) suggest that it is essential 
to determine the changes which the constituents of the 
natural organic materials undergo in the soil. 
?hey have shown that the following constituents of 
the natural organic materials are most important in influencing 
the rapidity of decomposition of organic matter added to 
the soil* (l) Ether soluble fraction, (2) water soluble 
fraction (3) cellulose and hemioelluloses (4) lignin 
(5) proteins and their derivations, (6) ash. 
Partial chemical analysis of 43 different plants and 
2 seed parts were made by Spaulding and Eisenmenger (25) 
these plants consisted of common weeds or widely cultivated 
crops* ^hey found that as the proportion of carbon and 
pentosans decreased the rate of decomposition increased* 
there was an apparent correlation between the rate of 
decomposition and the total nitrogen oontent of plants or 
the nitrogen-oarbon ratio, The plants containing most nitro- 
gen decompose more readily than those containing less. 
As shown by Wafcsman and Tenney (32) that if the plant 
materials contain less than 1.7 per cent nitrogen an ad- 
» -» 
ditional source of available nitrogen will be required be¬ 
fore it can be completely decomposed, The lower the nitro¬ 
gen oontent of the pluit the greater is the amount of addi¬ 
tional nitrogen required, or the longer will be the period 
of time required for the decomposition process. 
Data collected by Stephenson (28) showed that the 
organic mulches used in his experiments had minor effects 
if any on the soluble calcium of the soil. The soluble 
potassium was greatly increased and t e indications are that 
this was due to the straw mulch. The surface soil showed 
the greatest effect, immediately under the mulch* the effect 
was noticeable at a depth of from 4 to 6 inches. 
The potassium of plant materials is relatively readily 
soluble and leaches into the soil. The two most important 
problems to be oonsidered in the decomposition of green 
manures in the soil as sungested by Waksman (33) are* the 
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speed, of liberation of nitrogen in an available form, 
the amount of organic matter left in residual form, i4iioh 
goes to increase the soil or *anic matter or soil humus, 
the liberation of phosphorus and other minerals will 
accompany or even precede the liberation of the nitrogen. 
Tbe pH 
In a discussion of base exchange in soils Kelley (9) 
brought out the point that hydrogen has a muoh greater 
replacing activity than bases, This point he supported 
by indicating that when a soil is leaohed by carbonic acid, 
a substitution of hydrogen for a large portion of the 
replaceable bases is possible# If this substitution is 
carried, on long enough the soil will give an acid reaction. 
The reaction of dilute adds in soils is similar to 
that of neutral salts and Involves an exchange of ions, as 
shown by Kelley and Brown (10), If an exchange com'lex is 
acted upon by acids it will give up bases for hydrogen ions. 
The acidic properties of the soil therefore is due to an 
unsaturated condition with bases, this suggests the energetic 
replacing ability of hydrogen ions for bases and that 
hydrogen ions are energetic replacing ions. 
It is reported by MoGalla (12) that hydrogen ions 
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are harmful to microorganisms because they are very strongly 
absorbed at the cell interface and that it is difficult to 
displace them by other cations. It is due to this diffi¬ 
culty of displacement that microorganisms are prevented 
from getting their oationic nutrients through ionic ex¬ 
change* 
The phenomenon of exchange acidity in soils was 
studied by Puri and Uppal (22). They found that the pro- 
i 
duotion of free acid on the addition, of a salt to an acid 
soil is governed by the lav of distribution of base between 
two acids of equal strength. 
A Cecil clay loam (a soil considered of high acidity) 
was submitted to leaching with 0.08 N, HCL, by Kerr (11). 
'• j i 
The residue shoved a pH of 4.21, this Introduced the idea 
that the organic acids of the soil might be the cause of 
the low pH value recorded. 
To confirm the nature of the Inorganic acids present 
he oxidized the sample vith hydrogen peroxide before leach¬ 
ing. The pH value of this suspension was 4.04 thus giving 
the confirmation sought. 
Using alfalfa hay, barley straw, corn fodder, green 
barley and green cane, Sackett and others (23) reported 
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that although the hydrogen ion of the soil was increased 
slightly by green barley, the range of optimum reaotion 
was maintained for the fixation of nitrogen and the growth 
of azotobaeter. On the strength of their results they 
felt that green manure and crop residues used in their ex¬ 
periments have no value as a source of acid for increasing 
the hydrogen ion concentration of a soil rich in calcium 
oarbonate if it is neoessary to increase that concentra¬ 
tion from pH 7.7 to 6. 
Two acid and neutralized soils to which Smith and 
Humfeld (24) added rye and vetoh green manure showed a 
definite change in the hydrogen ion ooncentr tion during 
the process of decomposition. Their unlimed rye green- 
manure plots of both soils were more acid. The pH values 
produced by both vetoh and rye were similar* Green manure 
on both the acid and neutral plots increased the number 
of soil microorganisms. 
Albumin, casein and blood as nitrogenous materials, 
starch and dextrose as carbohydrates and alfalfa and 
ammonium sulfate as a souroe of a practical nature, were 
used by Stephenson (27) as organic treatments to a soil. 
Hone of the organic treatments increased the lime require- 
i 
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meats of the soil* The highly nitrogenous materials have 
rather had the effect of decreasing the acidity. The car¬ 
bohydrate materials have had a small and inconsistent ef¬ 
fect upon the soil reaction. 
The hydrogen ion determination showed that in practi¬ 
cally every instance the organic treatments reduced the 
true acidity. All the nitrogen fertilizers used by Pierre 
(21) In his experiments produced a change in the H ion 
concentration of the soils, sodium nitrate, calcium nitrate, 
and calcium cyanide were found to decrease the hydrogen ion 
concentration, and ammonium sulfate oaused the greatest in¬ 
crease in hydrogen ion concentration the rest oarae in the 
following order ammonium phosphate, leunasalpeter, ammonium 
nitrate and urea. 
By plowing under green manure in an at empt to deter¬ 
mine its effeot on the acidity of an acid silty loam White 
(34) found, that it reduced the acidity to a measurable de¬ 
gree, It finally left the soil in a state of inore&eed 
acidity. Under a condition of suitable moisture,tempera¬ 
ture and aeration, nitrification proceeded satisfactorily. 
The green m nur© soils were rich in nitrates despite the 
soil acidity. He suggests that the oause of the increased 
acidity is not due to nitrification, but is in some way 
17 
associated id.th th© added organic materials or fermentative 
residues# 
The relation of the decomposition of organic matter 
to soil acidity was determined by Thom and Smith (30)* It 
was found that the total plate counts of microorganisms in 
aoid and limed plots of the same soil, without other treat* 
meats showed the general level of miorobio activity in the 
limed plots to be about 2 to 3 times that of the acid 
plots# 
From the data given by MoGeorge (14) the acid soils 
of the humid districts will contain considerable aoid reac¬ 
ting organic matter of high potential acidity not indica¬ 
ted in the hydrogen ion concentration. 
MATERIALS AND EXPERIMENTAL PROCEDURE 
In the selection of the soil for this study it was 
desirable to obtain one v/ith a very low or anic matter content. 
She one used was taken from an area where a bridge was being 
built over a brook and at a depth of fifteen feet, tois area 
is located in Worth Amherst, and the top soil represents a 
Kerrimac fine sandy loam. 
At the time this clay was dug and taken into the 
greenhouse it contained considerable moisture and it was 
therefore neoessary to aliow it to air dry in the greenhouse 
for several days. After air drying it was pulverized with 
great difficulty in order that it might £e passed through 
a 2 ra.m. sieve. 
No test v/as made for its or anic matter content but 
v/ith the observations mentioned above it was logical to 
assume that the organic matter content was extremely low. 
A representative sample of this 2 ra. m. air-dried 
soil was taken for analysis and the following determinations 
made 
• »—.*•*’*• * ., * » . . 
(I) The total base exchange oa.paolty. 
(II) The Exchangeable Ca, and K, 
(III) The pH. 
/ 
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A total of 30 glased porcelain 2 gallon crooks were 
used in this experiment. After they were thoroughly washed 
and fitted with glass tubings for the purpose of watering, 
ten pounds of the 2 ra.ra. air dried soil was supplied to each. 
Of the thirty crocks, six were kept as control and received 
no treatment. %e remaining 24 were given 12 different 
treatments in duplicates. 
From the depth the soil was taken and its moisture 
oontent, there were reasons to believe that few aerobic 
organisms existed in it. In order to hasten decomposition 
and encourage microbial activity, ammonium nitrate was 
added to each of the 24 crooks. This was supplied at the 
rate of 20.83 grams per orook or the equivalents of 4.59 
tons per aore (on the basis of 2 million pounds of soil 
representing a six lnoh furrow slioe per aore). 
Twelve different types of vegetative materials were 
used and were selected on the basis of their being very 
common weeds and cultivated crops. Iliey were ground fine 
enough to pass through a 1 millimeter sieve. Half a pound 
of one of the 12 finely ground materials were thoroughly 
mixed with the soil of each crook. r^he vegetative ma¬ 
terials used in the experiment were 
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(1) Tomato tops - Lycopersicon esculentium Mill. 
(2) 3panish Needles - B, blplnuata L, 
(3) turnip top - Brasslea rapa L, 
(4) Tobacco stallcs and leaves - Nlcotlana tobaouin L. 
(5) Oat straw - Avena Satlva L. 
(6) Orchard grass - D&otylls glomorata L. 
(7) Alfalfa - Medioago Satlva L. 
(8) Clover - Trifoliura pratense L. 
(9) Witch grass - Agropyron repens L (Veauv) 
(10) Potato-tops - Solanum tuberosum L. 
(11) Hag Weed - Ambrosia artemeaifolia L. 
(12) Timotiiy - Phleum pratense L# 
Water was added in sufficient ouantities to keep the 
soil of all crooks in a satisfactory moisture condition 
throughout the experiment. The decomposition of the 
vegetative materials was allowed to continue for a period of 
six months and at the end of this time a representative sample 
was taken from each orook for analysis, 
-i ' ■ v * v K ' ■ , i • 
METHODS OF DETERMINATIONS 
The total Base Exchange Capacity was determined by 
the method recommended by HThe Methods of the Asnociation of 
» 
Official Agricultural Chemists," p. 14. 
The exchangeable bases by the methods of 3. 0. Piper 
given in Soil and Plant analysis, pp. 160-176. 
The pH was determined by the use of the Beckman meter. 
All determinations were made in duplicates. 
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RESULTS 
The data presented in Table 1, gives the figures for 
the total base exchange and exchangeable bases (Ca, Mg and 
X) with the pH values at the beginning and end of the 
experiment. The total and exchangeable bases are expressed in 
terms of m, e, per 100 grams of dry soil, ^able 2, gives 
the gains in total base exchange and exchangeable bases 
(Ca, Mg, and K) and the decrease in pH values at the end of 
the experiment and are expressed as in ‘iuble 1, 
Before the vegetative materials were added the soil 
showed a total base exchange capacity of 9.4 m. e. On the 
addition of the ve etntive materials it was increased in all 
cases, tobacco stalks showing the highest of 14.8 m, e. 
The others increased in the order given in Table 1, The gains 
as given in Table 2, shows that tobacco gave an increase of 
5.4 m. e, with the others following as shoiirn lh the some 
table. 
The figures given for the pH value shows a decrease 
in all oases, orchard grass giving the lowest value of 6.5 
and tobacco s alks the highest of 7,4 as shown in Table 1. 
It is shown by Table 2, that a deorease of 1.5 v/afl obtained 
for orchard grass while tobacco stalks gave 0.6. 
The determinations were made in duplicates and the 
figures used in Table 1 and 2, represent an average of the 
duplicates. 
0 
Table 1, The influence of various types of vegetative 
material on the base exchange, Exchangeable 
bases and pH of a Laminated clay. 
Treatments 
Exchange values in Mllllequlv- 
alents per 100 gr. of soil* 
Total 
Base Exchange 
2 2 X 
* Ca 1 Mg * 
: i ; 
2 
K t 
: 
pH 
Before the addition 
of organic materials 9e4 
: : : 
2 2 2 
*6.67:2.192 
2 2 2 
2 
2 
1.06: 
* 
8.0 
1. Tobacco stalks 14.8 9.31 2.93 2.01 7.4 
2. Clover 13.7 9.10 2.82 1.20 7.1 
3. Alfalfa 13.6 8.93 2.74 1.22 6.9 
4* Oat straw 13.0 8.58 2.62 1.19 7,2 
5. Hag weed 13*0 8.50 2.58 1*17 6.6 
6* Orchard grass 12*9 8,52 2.49 1.21 6.5 
7. Timothy . 12e8 8.34 2.58 1.16 7.0 
8* Turnip tops 12.4 7.91 2.42 1.18 6.6 
9* Witch grass 12.4 7.80 2.44 1.16 7.1 
X). Potato tops 12.0 7.70 2.40 1.16 7,0 
XU Spanish Needle 11.8 7.68 2.43 1.12 6.8 
32* Tomato tops 11.7 7.57 2.46 1«11 6.7 
Control 
T 
9.? 8.72 2.16 1.06 7.9 
* Results are averages of duplicates* 
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Table 2. Relative Inore&se in the Total base exchange 
capacity, exchangeable bases and pH value of 
Laminated olay as influenced by organic material 
from various sources. 
Increase in exchange values in 
Milliequavalents per 100 gr.of soil* 
Treatments TOtal ! 0a 1 % 1 K * PH ireat.uenta , , , , decrease 
1. Tobacco stalks 6.4 3.64 .74 .96 . 6« 
2. Clover 4.3 3.43 .63 .14 .9 
3. Alfalfa 4.1 3.26 .56 .16 1.1 
4. Oat straw 3.6 2.91 • 43 .13 .8 
5. Rag weed 3.6 2.83 .36 .11 1.4 
6. Orchard grass 3.6 2.86 .30 .16 1.5 
7* Timothy 3.4 2.67 .39 .10 1.0 
8. Turnip tops 3.0 2.24 .23 .12 1.4 
9* Witch grass 3.0 2.13 .26 .10 .9 
10. Potato tops 2.6 2.03 .21 . 9 1.0 
11. Spanish Needle 2.4 2.01 .24 . 6 1.2 
12. Tomato tops 2.3 1.90 .26 . 5 1.3 
Control • 3 .06 .03 0.00 .1 
# Results are averages of duplicates. 
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Discussion 
The analytical data given in tables X and 2 shay 
that on the addition of various types of vegetative mater¬ 
ials to a laminated olay, the base exchange capacity in¬ 
creased in all cases* The same data show that the ex¬ 
changeable bases Ca, Kg, and K increased also* 
From the literature reviewed (5), (1?)# (IQ)# (20), 
(20), (32) it was shown that the ability of organic matter 
to impart cations to a soil depends a great deal on several 
factors* The rate of decomposition was not studied but 
flight have contributed to the proximity in figures ob¬ 
tained from materials of plants within a spools* There 
are also other factors auoh as chemical composition, nature 
of the soil on which it was produced and maturity* 
This study does not include the factors influencing 
the effect of the vegetative materials on the soil and the 
information regarding their origin la insufficient* The 
leguminous plant materials used have given figures which 
indicate that their nitrogen content may bo in some way 
associated with their base exchange capacity* This in 
turn tr&ght be due to their rate of decomposition* 
26- 
A significant feature in the result of the experi¬ 
ment ia the high figures produced by the addition of to¬ 
bacco stalks. Figures obtained for the grasses though 
somewhat inconsistent might be used as an indication of 
some association of the base exchange oap^oity of plant 
materials within a specie. It might be assumed that 
ammonium nitrate added to a soil as in this case for the 
purpose of hastening decomposition could be responsible 
for a part of the increase of cations. 
Such an assumption is not supported by Kelley (8) 
where he suggests that owing to the power of HH4 to re¬ 
place the natural bases it is rapidly absorbed by soil. 
It gradually passes back into solution, which is due to 
the action of H ions, by the Intervention of nitrification 
the ammonia is converted into nitratee (the anion). This 
shows that the ammonia does not remain in the form of a 
cation for very long* The results of the experiment also 
indicate that the effects of the ammonium nitrate used in 
the experiment has not seriously reduced the value of 
the results. 
The decrease in pH as shown by Table 1 and 2 indicate 
that the vegetative materials added have varying effects on 
27- 
the pH ot the soil used. It night he that different 
plants oonsist of different buffer, which would exert 
some effect on pH. This work was not directed along 
there lines but only to see what influence on the pH If 
any the various plant materials would have, farther in¬ 
vestigations along these lines might prove of value. 
On the basis of the result obtained in this experi¬ 
ment in which it is shown that different vegetative 
materials produce varied Increase in total base exchange 
and exchangeable bases and decrease in pH on a laminated 
clay* In cases where base exchange way be used as an 
index of the degree of fertility, the effects of these 
various materials m«y be of importance in the selection 
of organic materia}, s to Increase the base exchange capacity 
of certain soil. 
SUMMARY 
X. From the results of the experiment one might assume 
that various types of vegetative materials induce 
varying increase on the base exchange capacity of a 
laminated clay. 
28- 
2. It appears to be possible to reduce the pH value of 
a laminated clay appreciably by the selection of a 
vegetative material to be used as organic matter 
Incorporated with It* 
3* There are reasons to believe that a laminated olay 
showing low potentialities for plant growth as Indi¬ 
cated by its low base exchange and high pH value might 
be lraproved by the addition of a oarefully selected 
vegetative material In sufficient quantities, 
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